Objectives: to describe the clinical practice and the factors associated with length of hospital stay in mild acute pancreatitis.
INTRODUCTION
Acute pancreatitis (AP) is an acute inflammatory process of the pancreas with variable systemic and peripancreatic tissues involvement (1, 2) . AP is classified as mild if is associated with minimal or no organ dysfunction and has a good evolution, or severe if it develops organ failure, local complications (necrosis, abscess or pseudocyst) or both (1, 2) . Fortunately, 80 % of AP have a mild course (3) . Clinical practice guidelines and expert recommendations published in recent years have attempted to determine the optimal characteristics of care, treatment and examinations to perform in AP (2) (3) (4) (5) (6) .
AP is a frequent reason for hospital admission. Number of admissions varies between 3 and 5 cases per 10,000 inhabitants-year (7) with 226,000 patients admitted to hospital in U.S. annually. The global cost is 5,400 million $, the cost per admission is 24,000 $, and the cost per admission-day is 1,670 $ (8) . Several economic studies have evaluated factors associated with hospitalization costs. The admission cost have been related to length of hospital stay, AP severity, age, comorbidity, requirement of surgical treatments, antibiotics, enteral nutrition and intensive care unit admission (8, 9) .
Although mild AP is the most frequent evolution of AP and mortality risk is minimal (3, 4, 6) , there is little information on clinical practice, length of hospitalization and which factors are associated. This information is relevant to determine costeffectiveness in clinical practice in mild cases, since length of hospital stay is one of the main factors related to hospitalization costs. For this reason, we conducted a study to determine clinical practice in our area as well as the factors associated with length of hospital stay in mild AP.
PATIENTS AND METHODS

Study design
We conducted an observational, descriptive, retrospective, cross-sectional study based on the review of the clinical documentation and clinical history databases at our hospital. We reviewed the clinical records of patients with a diagnosis of AP at discharge between January 2008 and December 2009. Our study was initially designed to analyze the frequency of intolerance to re-feeding in mild AP, the method of treating such intolerance and related factors in a consecutive series of patients (10) . Therefore, this study is a secondary analysis of the included data.
Inclusion and exclusion criteria
Each patient's first episode of mild interstitial AP in the study period was included. AP was defined as any episode that met two or more of the following criteria: Epigastric abdominal pain suggestive of AP, elevation of serum amylase to a level greater than three times the upper limit of normal and compatible diagnostic imaging technique. The following were excluded from the study: Any patient who presented with multiorganic systemic failure in the first 48 hours or developed pancreatic necrosis during follow-up (1, 3, 6) , inhospital AP, recurrent AP, death during admission, age under 18 years, any patient transferred from another hospital and any patient whose reason for admission did not correspond to AP.
Dependent variable
The main dependent variable was the length of hospital admission defined as number of hospitalization days.
Study variables
Demographic variables (age and sex) and comorbidity using the Charlson comorbidity index (11) were recorded for each patient. Specific co-morbidities were not evaluated. The following data were collected on admission: length of symptoms before admission (based on clinical records); clinical variables (blood pressure, heart beat rate and temperature); analytical data (serum amylase, glucose, aspartate aminotransferase, creatinine, urea and total serum calcium, hematocrit and leukocyte counts); and presence of pleural effusion. The bedside index for severity in acute pancreatitis (BISAP) was determined on admission (12) .
We registered the department in charge of the patient and the treatment administered during the first 48 hours: volume of intravenous hydration administered, analgesia and antiemetics. The amount of opiate derivatives administered was quantified using scales of equivalence among the respective opiates in milligrams of morphine chloride (mg pentazocine x 0.100, meperidine x 0.134). Other analgesics, such as paracetamol, metamizole and scopolamine butylbromide, were also registered. We also collected fasting period, oral re-feeding mode and intolerance to it. The attending physician in the emergency department determined the department in charge. On the other hand, clinical decision about re-feeding was based on improvement in or disappearance of AP-related symptoms, i.e., absence of pain, presence of peristalsis, and disappearance of vomiting. Intolerance to oral diet was defined as the appearance of pain, nausea or vomiting associated with reintroduction of diet, as previously described (10) .
Finally, we also recorded data on any complementary examinations conducted, such as abdominal ultrasound, magnetic resonance cholangiopancreatography (MRCP), endoscopic ultrasonography (EUS), computed tomography (CT) and endoscopic retrograde cholangiopancreatography (ERCP), including the most relevant findings, e.g., lithiasis, choledocholithiasis, presence of peripancreatic collections and CT severity index (13) . Complementary examinations were performed according to clinical judgment, i.e ERCP was performed when a common bile duct obstruction was suspected. AP etiology was determined on the basis of clinical assessment.
Statistical analysis
The data were entered into a database. Initially, we made a descriptive analysis of the study variables with qualitative variables being expressed as absolute numbers and percentages, and quantitative variables as median and its range. A univariate analysis was performed (t-test in the cuantitative variables and Chi-square test in the qualitative variables) to detect if there were differences between patients according to the department in charge. To determine variables related with length of admission, all quantitative variables were transformed into qualitative variables using mean as cut-off value. A survival analysis with Kaplan-Meier method was performed. Variables were compared with LogRank test to determine differences in length of hospital stay. Finally, all statistically significant variables were included in a Cox multivariate proportional risks model (stepwise forward) after excluding collinearity among variables included in the final model. The association with length of hospitalization was expressed as hazard ratios (HR) with 95 % confidence intervals (CI). In all cases, differences with p < 0.05 were considered statistically significant. All statistical calculations were performed using the SPSS statistical software, version 15.0 (SPSS Inc, Chicago IL).
Ethical aspects
The study was approved by the Galician Clinical Research Ethics Committee (Code 2010/142) under decision dated 27-04-2010. Patients clinical histories were accessed for study purposes in accordance with the research protocols available in our hospital s clinical documentation department.
Finally, we used the STROBE checklist for cross sectional studies to design the study and to write this original article (14) .
RESULTS
Descriptive analysis
During the inclusion period, 252 patients were admitted in our hospital on 303 occasions and were discharged with the diagnoses of AP. Seventy one episodes in 51 patients were excluded for the following reasons: AP relapse (51), severe AP (11), in-hospital AP (2), death (16) and other diagnosis (2) . Finally, 232 patients were included in the study. The Charlson comorbidity index score was: 0 points-77 patients, 1 point-75, 2 points-42, 3 points-22, 4 points-10 and ≥ 5 points-6. BISAP score was 0 points-54 patients, 1 points-89, 2 points-66, 3 points-20 and 4 points-3. Description of patients hemodynamic constants and analytical determinations on admission and length of symptoms before admission are described in table I.
One hundred and seventy six (75.9 %) patients were admitted to the gastroenterology department; the remaining patients were admitted to the internal medicine department (40) and surgery department (16) . With respect to the treatment during the first 48 hours, the median amount of intravenous hydration administered was 5,000 (0-9,000) milliliters. In 156 (67 %) patients, antiemetic treatment was administered (119 on demand, 37 scheduled). With respect to analgesics, 157 (67.24 %) patients received metamizole, 65 (28 %) were given some morphine derivative, 88 (37.93 %) required paracetamol, and 31 received butylscopolamine (13.4 %). Diet was reintroduced at 3 (0-11) days (Fig. 1) . Feeding was initiated with a low-fat liquid diet in most patients (91 %) and with a solid diet in 21 (9 %). At 1 (0-14) day, 28 (12 %) patients developed intolerance to oral diet. The treatments given in the first two days, as well as the dose of metamizole and opioids administered are shown in table I. Regarding to the department in charge, no differences in the variables at admission or AP etiology were found in the univariate analysis. Instead, we found differences between gastroenterology and other departments in the volume of fluid administered in the first 48 hours 
Length of hospital admission and factors associated
Median time of hospitalization was 8 (1-31) days (Fig. 1) . In Kaplan-Meier survival analysis, variables associated with a prolonged length of hospital stay were age ≥ 69 years Figure 2 shows the survival curves according to the variables independently associated with the length of hospital admission.
DISCUSSION
Our study has determined that a prolonged period of hospital admission is associated with the department in charge of the patient, severe comorbidity, fasting time, intolerance to oral re-feeding and the additional examinations required. We have also described what treatments the patients received in the first two days as well as the tests performed during hospitalization.
Clinical practice guidelines and expert consensus available aim to make recommendations on diagnosis, management and treatment based on available evidence. In AP, the level of evidence is low with a small number of randomized trials (3). The recommendations have focused especially on the diagnosis, prevention and treatment of complications associated with AP (2-6). So, information on the optimal treatment and management in mild episodes of AP (type of analgesia, mode and timing of oral re-feeding, hydration volume, complementary tests and criteria to discharge) is limited. As an example, there is a great variability in length of hospital admission in terms of geographical area and type of hospital (7, 15) . So, while AP mean hospital length of stay is between 5.3 and 6.1 days in U.S. (16) , mild AP hospital stay is between 17.5 and 18.1 days in Japan (15). Our study has described clinical practice in mild AP in our area. This information is necessary to develop strategies to improve costeffectiveness management in a disease with a nearly universal recovery without sequelae. Thus, we need more evidence on the optimal treatment (timing of oral re-feeding, intravenous hydration, analgesia) and management (complementary examinations required, early discharge) of mild AP.
Our study has several strengths. It is based on a review of medical records of AP consecutive admissions at our institution over a period of two years. We were able to certify whether the diagnosis contained in the administrative databases corresponded to the clinical diagnostic criteria (1) . Most of the studies that have analyzed AP length of hospital admission are based in the International Classification of Diseases codes as a method to identify AP, too. However, these studies did not have access to clinical data (7) (8) (9) . For this reason, we were able to analyze not only the demographic variables available in administrative databases, but also the effect of prognostic scales, treatments applied and tests performed on length of hospital stay. As previously mentioned, we restricted our analysis to mild AP as long as most of the episodes are self-limited and length of hospitalization is independently associated with the severity of the episode, admission in intensive care and surgical treatment (15) .
Our study has identified those factors are associated with a prolonged hospital stay. Previous studies have determined that severe comorbidity is associated with increasing mortality in AP (15, 16) , but not with an increased length of hospitalization (15) . Moreover, we have determined that admission to gastroenterology department led to a reduction of 2 days in the median time of admission. Although no data are available on the effect of the department in charge of the patient during admission, this difference may be related to the development of specific protocols based on the implementation of clinical guidelines and on continuing education. In fact, it is known that, length of hospital stay is shorter (7,15,16), and mortality risk as well as the likelihood of requiring invasive procedures (ERCP, surgical treatment) is lower in hospitals with higher volume of AP admissions (7, 16) . Nevertheless, no information is available on the AP volume and the length of hospital stay in mild AP. It is noteworthy that Singla et al. (16) , defined an AP high volume admission hospital as a hospital with more than 118 admissions-year due to AP. In our center, we identified 303 AP admissions in a two year period. Finally, we have confirmed the relationship between intolerance to re-feeding, fasting time and a longer hospital stay already documented in previous studies (17) (18) (19) . The timing and mode of oral re-feeding in mild pancreatitis is not clearly defined. In retrospective series, intolerance to the oral refeeding is a variable phenomenon: 12-24.6%. In these studies, the appearance of intolerance was associated with an increased hospital stay, but not with a worse outcome (10, (17) (18) (19) . However, recently published randomized studies have evaluated different modes of re-feeding in mild AP. They compared re-feeding with liquid, soft or complete diets when symptoms disappeared. These studies found no differences in terms of intolerance to re-feeding (20) (21) (22) . On the other hand, a small randomized study comparing immediate refeeding in the moment of admission against oral re-feeding when symptoms disappear, detected no differences in terms of intolerance or complications (23) . These studies have only detected a shorter length of hospital admission in patients treated with full or immediate oral re-feeding (21) (22) (23) .
We have also determined an association between the need for performing complementary tests with a longer length of hospital stay. This relationship has two implications. First, it is necessary to develop clinical pathways to define what examinations are required and when to perform them. On the other hand, this relationship may be related to a persistent clinical course of mild AP. Recently a new subgroup of AP, named moderately severe AP, has been described and validated. This subgroup has been characterized by the presence of local complications without systemic complications and is associated with a longer hospitalization and a greater need for interventions than mild AP (24) . The main limitation of our study is that it is a single-center study. We cannot rule out that some of the factors associated with length of hospitalization may be related to specific clinical practices performed in our center. However, it is noteworthy that our length of admission falls within the ranges previously described (15, 16) . Furthermore, clinical practice in mild AP meets the criteria set out in the experts recommendations available in our area (2-6). Besides, our study is based on the retrospective analysis of clinical records. In this sense, we could not consistently evaluate several variables at admission that may be related with severity of AP as well as length of hospital stay: APACHE score, Sequential Organ Failure Assessment, Balthazar score, C-reactive protein. In fact, these findings should be validated in the context of a prospective multicenter study to evaluate also the economic aspects associated with the treatment of mild AP. Another limitation of our study lies on the statistical analysis. Our aim was to describe which variables were related to the length of hospital stay. We did not try to design a predictive model. For this reason, we decided to transform quantitative into qualitative variables to facilitate the interpretation of the results. Although we could have determined the optimal cut-off point on the basis of receiver operating characteristic curves and the Youden index, instead of mean value, this approach would generate a greater difficulty in the results interpretation.
In conclusion, our study has described the clinical practice in mild AP, length of hospital admission and the factors associated with it. These data should be used to establish costeffective guidelines in the diagnosis and treatment of mild AP.
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